Biojet: A Canadian Opportunity




Context: Significant Global Commitments
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* GARDN is part of the Canadian program “Business-Led
Network of Centres of Excellence” (BL-NCE).

— GARDN 1 (2009-2014)
— GARDN 11 (2014-2019)

* Objective: Increase competitiveness of Canada’s
aerospace industry through the reduction of its
environmental footprint

* Two-pillar strategy:

— Evaluating, Funding and Monitoring precompetitive collaborative
industrial R&D projects (TRL 3 to 6)

— Focal point of reflection on environmental aviation in Canada,
Worldwide
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Research Themes
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Canada’s Biojet Supply Chain Initiative:
Enabling 2020 Carbon Neutral Growth
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Demonstrate the operational feasibility of biojet fuels in the domestic

jet fuel supply system using existing delivery infrastructure (e.g.,
co-mingled airport fuel system).

Validate CDN biojet supply chain elements (e.g., quantitative
feedstock availability, sustainability certification, biojet integration in the
jet fuel supply system, quantify regulatory/fiscal options).

Generate hands-on experience with biojet integration to develop best
practices in a Canadian context.

Catalyze the development of the domestic biojet sector by using HEFA
biojet as an enabling mechanism to create market access, drive
research, development, and commercialization of advanced biofuel
feedstocks and conversion technologies beyond the 2020 timeframe.



The operational future enabled by CBSCI:
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There are mature conversion technologies, more pathways
are being developed

Technology
Pathway* ASTM Description Target feedstock
Fischer-Tropsch (FT) Converts any carbon-rich material (e.g. biomass) into sugars, All biomass &
which is then catalytically converted to jet MSW
Converts oil to jet via deoxynation with hydrogen and cracking Oils and fats

Hydroprocessed Esters
and Fatty Acids (HEFA)

Direct Sugar to
Hydrocarbon (DSHC)

Ferments plant sugars and starches to hydrocarbons which are
subsequently thermochemically upgraded to jet fuel

Sugars (can be
cellulosic)

Uses alcohols derived from sugars,cellulosics, or syngas and
converts them to jet via dehydration, oligomerization, and
hydrogenation

All biomass,
waste gasses &

Hydrotreated

Depolymerized Cellulosic

Jet (HDC))

Converts any carbon-rich material into a bio-crude oil via
thermochemical depolymerization which can then be upgraded
to jet

All biomass &
MSW

*This table comprises only those pathways that are expected to be approved before 2016
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INDEPENDENT REFORTING ON AVIATION AND THE ENVIRONMENT
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in the world.
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Air Canada's announcement that it will use 400,000 liters of sustainable aviation biofuel =
[biojet} at Montréal-Trudeau Airport is much more significant than the amount of fuel Sponsored
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Air Canada partners in biojet supply chain initiative Originally published on
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Rationale for biojet development in Canada

Canada is uniquely positioned to become a leader in the field of biojet fuel: it has a rich feedstock base, an
airline community ready to use biojet fuel, and the expertise to develop bio-refineries, among other

advantages

Increased economic
development
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Synergies with existing
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Feedstock availability

Capacity to implement policy

R&D expertise
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Five Components for
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